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Abstract— Liver illness, affecting the human body primarily in the liver, is one of the most severe
diseases. The liver plays a crucial role in waste removal, vitamin storage, and digestion. Early
detection is vital in mitigating the risks associated with this lethal disease and potentially saving
lives. Approximately 3.5 percent of the global population is affected by liver illness.
Advancements in disease detection, particularly using machine learning classification techniques,
have shown promise in improving outcomes. Other machine learning methods like artificial
neural networks and convolutional neural networks are also being employed to address this
challenge. These methods aim to increase the life expectancy of affected patients and prevent the
development of chronic liver disease (CLD). The widespread use of barcodes, automation in
commercial and government transactions, and advancements in data gathering systems have led
to the accumulation of vast amounts of data. In response, proposed models utilize ensemble
methods such as random forest, ADA boost, and gradient boost to achieve higher accuracy in
disease detection. By combining these techniques, the model aims to enhance diagnostic
capabilities and improve patient outcomes.

|. INTRODUCTION

The liver, one of the largest organs in the human body, primarily functions to process food and eliminate harmful
substances. Liver damage caused by viruses and alcohol consumption poses a significant threat to life. Various
diseases such as hepatitis, cirrhosis, liver tumours, and liver cancer affect the organ. Fatty liver disease,
characterized by the accumulation of fat in the liver, is prevalent in India, with over 10 million cases reported
annually. Diagnosis often requires testing due to the lack of noticeable symptoms. Liver disease encompasses any
condition affecting the liver's function, which can have serious repercussions on overall health. The liver performs
numerous critical functions in the body, and its dysfunction can lead to severe consequences. Artificial Intelligence
(Al), a form of computerized reasoning enabled by the ability of computer programs to learn and apply knowledge,
is increasingly utilized across various domains. Al, which includes components such as machine learning and deep
learning, is applied extensively, aiming to alleviate clinicians' workload and improve medical outcomes. Major
causes of liver disease include obesity, exposure to toxic gases, consumption of contaminated food, excessive
medication or food intake, and alcohol abuse. The research aims to utilize machine learning techniques for the
prediction and detection of liver disorders, offering several anticipated outcomes:

1. Prediction of liver disease occurrence.

2. Early detection of liver disease to prevent further complications.

3. Reduction in liver disease-related mortality rates.
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4. Enhanced accuracy in the diagnosis of liver disease.
These outcomes represent significant advancements in liver disease management, potentially leading to improved
patient outcomes and reduced burden on healthcare systems.

Il. MOTIVATION

The paper focuses on predicting liver disease using machine learning, addressing a crucial and challenging issue
in the medical field and society at large. Despite existing research in this area, there are gaps and limitations that
need to be addressed. The motivation behind the paper is to propose an effective solution to this problem based on
specific requirements. The main contributions of the paper include fast prediction, high accuracy, and cost
reduction, showcasing the advantages of the proposed approach over existing state-of-the-art methods. This paper
is expected to have significant implications for both theory and practice in the fields of machine learning, medicine,
and society. By offering a solution that improves prediction speed, accuracy, and cost-effectiveness, this paper has
the potential to enhance medical diagnostics and patient care. Additionally, the findings may inform future research
and contribute to advancements in machine learning methodologies for healthcare applications. Overall, the paper
holds promise for positively impacting both medical practice and broader societal outcomes.

I1l. LITERATURE SURVEY

Several papers have been proposed on the prediction of liver disease using machine learning techniques. Let's
summarize the key points from each paper:

1. R.T. Umbare et al. compared four algorithms (Logistic Regression, K-Nearest Neighbors, SVM, and Artificial
Neural Network) for liver disease prediction. They found that SVM achieved the highest accuracy of 75.04%.

2. Sai Rohith Tanuku et al. introduced a novel ensemble technique combining Random Forest, XGBoost, and
Gradient Boost algorithms. They claimed higher accuracy than existing methods but raised concerns about
potential overfitting.

3. Rakshith D B et al. utilized non-invasive and readily available data for liver disease prediction, evaluating six
algorithms. They reported Decision Stump as the most accurate with 91.7% accuracy.

4. Deepika Bhupathi et al. proposed a method using text mining to understand traditional Chinese medicine
pathogenesis of non-alcoholic fatty liver disease. They employed an autoencoder network and a classifier, focusing
more on mining than machine learning, which could lead to lower accuracy and erroneous predictions.

5. AK.IM SR F. M. JM Shamrat et al. aimed to reduce the cost of chronic liver disease diagnosis by evaluating
the performance of various machine learning algorithms. They found varying accuracies ranging from 53% to 75%
for different algorithms.

6. Dr. S Vijayarani et al. focused on predicting liver diseases using Naive Bayes and SVM algorithms. While SVM
showed promising results, the model was prone to overfitting and required a large amount of data for training.
Overall, these papers contribute valuable insights into liver disease prediction using machine learning techniques,
showcasing various approaches and algorithms with differing levels of accuracy and complexity.

IV. PROPOSED SYSTEM

The proposed model implements the prediction of liver disease using Ensemble Technique, aiming to alleviate the
burden on doctors by analysing patient conditions using machine learning techniques for quicker responses.
Ensemble techniques combine multiple models to achieve better results, often outperforming individual models.
Specifically, our system utilizes the Gradient Boosting Classifier + AdaBoost Classifier (Ensemble Technique) to
predict the presence of liver disease symptoms based on given datasets of individuals. The primary goal is to
accurately predict the disease status using Ensemble Technique, which would greatly benefit hospitals,
professional doctors, and general users in detecting liver diseases efficiently. This model has the potential to
revolutionize disease detection and could save lives by facilitating early diagnosis and treatment.

The entire work is dedicated to developing a predictive model using given datasets to aid in the prevention and
treatment of liver diseases. The datasets follow a specific path, as indicated in the following diagram:

The diagram illustrating the path of datasets, depicting the flow of data through the system, including data
preprocessing, model training, and prediction generation.

V. SYSTEM DESIGN

This outlines the step-by-step process for developing a machine learning model for liver disease prediction:
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1. Collect Data: Gathering data is the initial step, critical for the model's performance. Techniques like web
scraping or manual collection from hospitals or medical centres are employed to obtain data relevant to liver
disease prediction.

2. Dataset: The dataset comprises 590 individual data points with 11 columns containing necessary information
for liver disease prediction. Only selected data from medical test reports are included.

3. Pre-Processing and Feature Selection: The dataset undergoes thorough pre-processing to remove irrelevant,
incomplete, or inconsistent information. Python libraries are utilized for data pre-processing, including
transforming string data into numerical values to fit data with classifiers. Feature selection is also carried out to
reduce the data size, optimizing the dataset for analysis.

4. Model Selection: The Gradient Boosting Classifier + AdaBoost Classifier (Ensemble Technique) using machine
learning algorithms is chosen for its superior accuracy. Achieving a test set accuracy of 92.1%, this algorithm is
implemented for liver disease prediction.

5. Ensemble Technique: Ensemble methods are employed to enhance model accuracy by combining multiple
models rather than relying on a single model. This approach significantly boosts the accuracy of the prediction
results, thus increasing the effectiveness of the machine learning technique.

6. Performance Analysis: Various metrics are utilized to evaluate the classification model's performance.
Accuracy, representing the ratio of correctly predicted samples to the total samples, and classification error,
indicating the error present in the samples, are among the metrics considered for performance analysis.

Overall, this systematic approach ensures the development of an accurate and reliable machine learning model for
liver disease prediction, contributing to improved diagnosis and patient care.
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Fig 1. System Architecture Fig.2 Data flow Diagram

VI. ALGORITHMS

[1] In our approach, we utilize the Gradient Boosting Regressor for regression problems, while for classification
tasks, we opt for the Gradient Boosting Classifier. The primary distinction lies in the choice of loss function. The
fundamental objective is to minimize the loss function by iteratively adding weak learners using gradient descent.
For regression tasks, various loss functions like Mean Squared Error (MSE) are employed, whereas for
classification, different loss functions such as log-likelihood are utilized.

[2] Adaptive Boosting, commonly known as AdaBoost, is an Ensemble Method in Machine Learning. It is often
paired with decision trees having only one level, which are referred to as Decision Stumps. These decision stumps
serve as the base learners in AdaBoost, contributing to its effectiveness in creating a strong ensemble model.

VIl. CONCLUSION

After completing the entire process, from data preparation to preprocessing to selecting and combining different
models, the obtained output holds significant potential for the medical industry, particularly in predicting liver
disease accurately. This proposed model has demonstrated impressive performance, achieving a Train Accuracy
of 100% and Test Accuracy of 92% and above. Such high accuracy is invaluable in the medical field, as it can
potentially save lives by aiding in early detection and treatment of liver disease. The extensive work conducted
can greatly benefit the entire medical industry. The accuracy achieved can be leveraged in real-time web
applications developed by professionals, enabling timely and accurate predictions for liver disease. Additionally,
further research can explore the use of different ensemble methods and conduct comparative analyses of various
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machine learning techniques and ensemble techniques. This would provide deeper insights into the effectiveness
of different approaches and help optimize prediction models even further. Ultimately, the culmination of these
efforts holds immense promise for improving patient care and outcomes in the medical field.

In conclusion, the proposed model holds promise in revolutionizing disease prediction and could significantly
contribute to improving healthcare outcomes for patients with liver diseases.
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